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(57) ABSTRACT

Material and antireflection structure designs and methods of
manufacturing are provided that produce efficient photovol-
taic power conversion from single- and multi-junction
devices. Materials of different energy gap are combined in
the depletion region of at least one of the semiconductor
junctions. Higher energy gap layers are positioned to reduce
the diode dark current and enhance the operating voltage by
suppressing both carrier injections across the junction and
recombination rates within the junction. Step-graded anti-
reflection structures are placed above the active region of the
device in order to increase the photocurrent.
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